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CLAIMS 

1. A htxjad area field dectcon etnittef comprising a plurality of emitter cells 
fotmed in a layered structure, each ceU comprising a hole at die base of which a 
field electron anission material is disposed: 

5 MTherdn said layered structure comprises: 

an emitter layer having a substrate provided vnik an electrically 
conductive surfecc and said field electron emission material disposed on said 
sur&c^ 

a gate electrode spaced ficom said emitter layer; and 

10 <lifilectric material disposed between said emitter layer and said gate 

electrode: 

and wherein: 

a first region of dielectric material contacts said emitter layer; 

a second reg^n of dielectric material contacts said gate electtod^ and 

15 means is provided for reducing cell-wall chaige between said first and 

second regjLons. 

2. A broad area field dbctron emitter according to claim 1, wherein said 
means for reducing asU-wall chaige comprises an increase in ihe diameter of each 
cell fijom said first r^on to said second region. 

20 3. A broad area field electron emitter according to rlaim 2, wherein the 
side walls of each ceU taper lineariy fcom said first region to said second region. 

4. A broad area field electron emitter according to ckim 2, wharein die 
side walls of each ceU taper in a curved sliape firom said first rc^on to said 
second region. 
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5. A broad area field dectron ecoitter according to any of the preceding 
claims, wherein said means for reducing cell-wall chaige comprises a current- 
leak^ path provided within said dielectdc mqt-ffrial . 

6. A broad area field electron emitter according to riaim 5, wherein said 
dielectric material or furdier material is selected firom the group comprising 
chromium sesquioxide and silica widi low concentrations of carbon or iron 
oxide. 

7. A broad area field electron emitter according to any of the preceding 
claims, wherein said meatis for reducing cell-wall charge comprises a low 
secondary dectron yidd material with first cross-over potential less than the 
maximum emitter layer to gate voltage of the emitter, said low secondary 
dectron yidd material comprising said didectric material or an insulator material 
provided on the side walls of each cdL 



8. A broad area fidd dectron emitter according to claim 7, wherein said 
15 didectric material or further material is sdected firom the group comprising 

Cr203, SiN, a-Si, SiC, carbon and implanted carbon. 

9. A broad area fidd dectron emitter according to any of the preceding 
claims, wherein said means for reducing cell-wall diaige comprises a layered 
configuration within said didectric material, to provide focusiog of dectrons 

20 emitted by said fidd dectron emission rnRteml, 

10. A broad area fidd dectron etnitter according to Hgini 9, wherein said 
layered configuration comprises a thin focus dectrode between layers of said 
didectric material 
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11. A btoad area fidtd electron emitter according to rWtrr} 10, \rfierein said 
dun focus electrode is of metal. 

12. A broad area field electron emitter according to r^itn 11, wherein said 
metal comprises chromium. 

5 13. A broad area field electron emitter according to claim 10, 11 or 12, 
wherein said thin focus electrode has a thickness of less than 1 micron. 

14. A broad area field electron emitter according to daim 9, wherein said 
layered configuration comprises layers of dielectric material of dififering dielectric 
constant. 

10 15. A broad area field electron emitter according to Hgim 14^ herein said 
layers of dielectric materia l of differing dielectric constant comprise a layer of 
lower dielectric constant which has a thickness in the range 10% to 80% of die 
thickness of the layered configorarion of said dielectric mflteffal, 

16. A broad area field electron emitter according to claim 14 or 15, wherein 
15 said layers of dielectric material have dielectric constants that dififer in a ratio of 

at least 3:2. 

17. A broad area field electron emitter according to riaimry 1 6, wherein said 
layers of dielectric material have dielectric constants that differ in a ratio of at 
least 4:1. 



20 



18, A broad area field electron emitter according to any of the preceding 
claims, wherein said dielectric material includes a layer of fnatftri^l that is porous 
relative to the rest of the dielectric material, to trap electrons. 
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19. A broad atea field dectcon emitter accoiding to daim 18, \dietein said 
potous matedal has a pQtosit7 of appitozimately 50%. 

20. Abroad area fieHdecttoneouttet substantially as hareinbefbre 
described vnAi reference to the accompanying drawings. 

5 21. A fidd dectron emission device comprising a broad area fidd dectron 
emitter according to any of the preceding claims, and means for subjecting said 
emitter to an dectric fidd in order to cause said emitter to emit electrons. 

22. A fidd electron emission device accorduig to claim 21, comprising a 
substrate ^vitb an array of patches of said broad area fidd dectron emitter. 

10 23. A fidd electron emission device according to daim 21 or 22, comprisiog 
a plasma reactor, corona discharge device, silent discharge device, ozoniser, an 
dectron source, electron gun, electron device, x-ray tube, vacuum gauge, gas 
filled device or ion ibruster. 

24. A fidd dectron emission device according to claim 21, 22 or 23, wherein 
15 the broad area field dectron emitter supplies the total current for operation of 

the device. 

25. A fidd dectron emission device according to riairr\ 21, 22, 23 or 24, 
\dierein die broad area fidd dectron emitter sv^plies a starting, trig^ng or 
primiog current for ibe device. 

20 26. A fidd dectron emission device according to any of claims 21 to 25, 
comprising a display device. 
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27. A fidd electron emission device according to any of claims 21 to 25, 
comprising a lamp. 

28. A field electron emission device according to daim 27, wherein said 
lamp is substantially flat 

5 29- A fidd dectron emission device according to any of claims 21 to 28, 
wherein said broad area fidd dectron emitter is connected to an electric driving 
means via a ballast resistor to limit current. 

30. A fidd dectron emission device according to daims 22 and 29, wherein 
said ballast resistor is appKed as a resistive pad under eadi said emitting patch or 

10 in the form of a lateralty conducting layer to segments of the emitting region. 

31. A fidd dectron emission device according to any of dauns 21 to 30, 
wherein said broad area fidd dectron emitter and/or a phosphor are coated 
upon one or more one-dimensional array of conductive tracks vs*ddi are 
arranged to be addressed by electronic driving means so as to produce a 

15 scanning illuminated line. 

32. A fidd dectron emission device according to rlaim 31^ induding said 
dectronic driving means. 

33. A fidd dectron emission device according to any of daims 21 to 32, 
wherdn said broad area fidd dectron emitter is disposed in an environment 

20 whidi is gaseous, liquid, solid, or a vacuum. 

34. A fidd dectron emission device accordiug to any of claims 21 to 33, 
comprising a catiiode which is optically translucent and is so arranged in relation 
to an anode that electrons emitted fi:om the cathode impinge upon the anode to 



wo 2004/102603 



PCT/EP2004/050809 



-27- 

cause dectto-hitninescence at the anode, which dectro-hinainescence is visible 
through the optically ttansluceat cathode. 

35. A field electron emission device substantially as hereinbefore described 
^th reference to the accompanyiiig drawings. 



